Abstract. We determined DNA sequences of the mitochondrial cytochrome b gene for 44 specimens of the common frog, Rana temporaria parvipalmata, from 14 localities in Galicia, northwestern Spain. We found a low differentiation among all studied individuals, with a maximum of four mutational steps between haplotypes, including those from the southernmost isolated populations on the Manzaneda-Queixa and Trevinca-Segundeira massifs which thus probably originated by a rather recent colonization and likely maintained intermittent gene flow to more northern populations during climatically colder, glacial periods with a higher habitat connectivity.
The European common frog, Rana temporaria, is a widespread Palearctic species with a phylogeography that is incompletely understood. From a mitochondrial perspective, the species appears to be divided into one group of populations from eastern Europe and Russia and a second one in most of western Europe (Palo et al., 2004) , with a contact zone of the two phylogroups in Germany (Schmeller, Palo and Merilä, 2008) . However, the most divergent phylogroup within Rana temporaria corresponds to the westernmost populations which occur in the Iberian Peninsula and are considered to represent a separate subspecies, R. temporaria parvipalmata Seoane, 1885 (Arano, Esteban and Herrero, 1993; Veith et al., 2002 Veith et al., , 2003 Palo et al., 2004) . The geographic extent of this subspecies is not well determined; mitochondrial as well as allozyme data are congruent in placing Galician and Asturian populations into parvipalmata (Arano, Esteban Vences and Wake, 2007) , similar to the situation in Salamandra salamandra (García-París et al., 2003) . In general, the description of the subspecies parvipalmata from A Coruña (Galicia, NW Spain) was based on its small body size, relatively narrow and pointed snout, scarce dorsal black marks and reduced toe webbing (López Seoane, 1885) . Frogs of this morphotype are restricted to western and central Galicia, while populations from eastern Galicia and Asturias are larger and often have more extended webbing (Galán and Fernández, 1993; Veith et al., 2002) . Interestingly, so far no specimens of this typical parvipalmata morphology have been included in any molecular study.
A wealth of phylogeographic studies over the past ten years has revolutionized our knowledge of the Iberian herpetofauna. One recurrent observation, especially in endemic Iberian species, has been a strong phylogeographic structure with refuges in southern Iberia harbouring the most divergent phylogroups and the highest pro-portion of genetic divergence. Such a pattern has been observed in newts (Martínez-Solano et al., 2006) , salamanders (Alexandrino, Arntzen and Ferrand, 2002; Arntzen et al., 2007) and lizards (Paulo et al., 2001 (Paulo et al., , 2002 Godinho et al., 2003) . An opposite pattern with probable refuges in the North of Iberia and subsequent range extensions southwards has been noted in Iberolacerta monticola (Arribas and Carranza, 2004; Arribas, Carranza and Odierna, 2006) , and in the Iberian populations of Coronella austriaca (Santos et al., 2007) and Podarcis muralis (Pérez-Mellado, 2002; Arribas, 2006) . These taxa reached southern or central areas of Spain during the cold stages of the Pleistocene, whereas others which equally are hypothesized to have survived Pleistocene glaciations in northern Iberia did not subsequently spread into the south. This applies, for instance, to Mesotriton alpestris in the Cantabrian mountain range (Sotiropoulos et al., 2007) , Rana pyrenaica (Carranza and Arribas, 2008) , Iberolacerta bonnali, I. aranica and I. aurelioi (Arribas, 2007) in the Pyrenees, and Zootoca vivipara in both, Cantabrian and Pyrenean mountains (Guillaume et al., 2000) , and it also appears to hold for the north-western Iberian endemic Rana temporaria parvipalmata (Veith et al., 2002; Veith, Kosuch and Vences, 2003) . For the Pyrenean frog, Rana pyrenaica, a very low mitochondrial variability has recently been found across its complete distribution area (Carranza and Arribas, 2008) , indicating a possible severe genetic bottleneck in the recent past with subsequent range extension, whereas at least some species in Iberolacerta have a higher mitochondrial variability among populations (Arribas, Carranza and Odierna, 2006) .
Rana temporaria is a species adapted to humid climate that occurs only in the northern part of Spain ( fig. 1 ) and does not populate any of the southern or central Iberian massifs. In Galicia, however, the subspecies parvipalmata has been cited from two mountain areas which, although still close to the humid areas, are situated close to, and are partly surrounded by dryer habitats: the Manzaneda-Queixa and TrevincaSegundeira massifs. Both of these are located in the Galician province of Ourense, but the latter straddles the border and is partly situated in the provinces of Zamora and León outside of Galicia. Early records of the species from these massifs have been doubted but recently have been reconfirmed through additional fieldwork (Galán and Cabana, 2008 ). Here we use mitochondrial DNA sequences from these and other Galician populations of Rana temporaria parvipalmata to assess whether the southernmost populations may represent old, genetically differentiated relict populations or are the results of more recent colonizations.
We extracted total genomic DNA from toe clips of frogs or fin clips of tadpoles preserved in 99% ethanol using a salt extraction protocol (Bruford et al., 1992) and amplified fragments of 455 bp of the mitochondrial cytochrome b gene via polymerase chain reaction using the primers Cytb-c and CBJ10933 from Bossuyt and Milinkovitch (2000) and standard cycling protocols. A minimum-spanning network was constructed using the TCS software package (Clement, Posada and Crandall, 2000) , which employs the statistical parsimony method of Templeton, Crandall and Sing (1992) . Altogether, DNA sequences of 44 specimens from 14 Galician localities ( fig. 1 and table 1 ) were determined and deposited in Genbank (accession numbers FJ622889-FJ622933).
The resulting haplotype network ( fig. 1 ) consists of 11 haplotypes and shows a very low differentiation among all studied individuals, with a maximum of four mutational steps between haplotypes. We joined northern localities into three geographical clusters, and compared them with haplotypes from the southern isolates Manzaneda-Queixa and Trevinca-Segundeira. None of these areas had an exclusive haplotype lineage; haplotypes were shared among the three northern population clusters (haplotype H5 occurring in all three of them) and among the northernmost cluster and Ancares (H3). Most individuals from the two isolates fig. 1 ), number of individuals sampled per locality (N), and haplotypes encountered at each locality (haplotype number as in fig. 1 shared one haplotype (H11) which, however, was also found in one of the northern clusters.
Our sampling per population is too small to apply explicit statistical tests, but there is evidence for some genetic differentiation among regions: most of the individuals in the southern isolated populations share H11, the westernmost populations share H7 and have some unique haplotypes, the central-northern populations share H5 and H6, and the northernmost populations H3. Considering the low divergences among the haplotypes, the observed pattern indicates a rather recent geographical differentiation of mitochondrial haplotypes in Rana temporaria parvipalmata, with incomplete lineage sorting and/or ongoing gene flow among populations. This includes the southernmost populations on the Manzaneda-Queixa and TrevincaSegundeira massifs which, although currently isolated (Galán and Cabana, 2008) , thus probably originated by a rather recent colonization and likely maintained intermittent gene flow to more northern populations during climatically colder, glacial periods with a higher habitat connectivity.
